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4^ 7l^H ^ 3114- 71^-ofl ^Att 
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% 7)^ Dfl^]o] wJ-^jzJ- ^{Method for compensating tilt of optical 



S. 2^ n}^ s\=l M)7) ^3}* £^°lth 

£ 3£- Hofl ^ 3.7]$] igaM- J±Sl £.^o]t}. 

£ 4^r €S°fl ^ a^tfl £-5. tfl 7]^- 4^4^ ^.o] s.^o]rf. 

£ 5fe |S1 ^Cfl f£ tfl 7l^- ^#3?} 5} ^ £^o]cf. 

£ 8^ (a)£*r (b)fe 4#°1 650nm^l ^-^4 s^o] 400nm^l ^-f , ^S*f| 7l 

-£ 9^ UHofl 71^- u>a.S] zjo] tfl 71-1=- AlTj;^ ^.ol XE^olcf. 

£ 10£r iMi n}^ 7l^ P>3.21 # tfl 71^- Al^Sf^ ^S)-!- ^.O] £T^o|cf. 

£ 11^ (a)s}- (b)fe- 4^°! eSOnm 1 ?! ^-f^r 400nm°l ^g-f , H<>fl 7l 

^ Al^l ^tfl 71^- P>£1^ ^o]sq- 71^- P>351 S.^ 333. Efl 01^-014. 

5. 12^ ^841 ^tb 11 <H -M^HHl H3--E- lf£°14. 



recording medium and apparatus therefor} 
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<14> ^ ^ 7l s. c j)*|]o} ^ wj-ig ^ ^jofl ^Jo Si str] 71-1=- 

<16> 7l^Sl eflolx-K^ 650nm)» A>-8-*rfe # cl^a.^1 SX^M ^ US 

(radial tilt)^ ^ ^(tangential tilt)^ ^ 0.7 °, 0.3 °°1 

^=h <« §<H, 71^-ofl ^A?b 2f^l(7l^- 3}-^, 4i7l T^a. fl-^Hl ^ 

7)^r ^3Sr ^ t-fl ^ 31 « 4r*l*fl*> 

<17> jL^S. 71^- ol ^^oil tyz}. ^ sH^l^K^ 400nm)» *>-§-^- 

^-f 1^1 4€r 3.7fl ^14^ , ^, 7l^sl ^ 3H*l(sp8- 650nm)» 

^ % cli£3.<4 ^<y^ ^lsq- ^71 ^sfl ^ 7fi ^(Numerical 

Aperture: NA)» ^V-g-tr^ 3v} ^MKcoma aberration)£M €^ 3.711 °1 
34 S^tr <=>>efl^h £ol ^M^cf. 
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<18> l] 




X d X 



NA 3 
W 



) X (tilt X 



180 



71 



<20> £ l^. M- °l-g-S}^ 7]^ ^17> 0.6mm°lJI, 7}^ #^^o] l.5o]ui, 

117} 0.5 ^4" 7fl^M) *}€- =7P} ^>fl. 3*}^13 £^1s>ji &t}. ^ 

, S}^! # 6 >^ 7fl^7> 7}^ ^ 51*} ^\7\ ^7}^ <£ ^ &t}. 



£\ M]7]^r sttfko] 400nm<a 3-f7> ^^-o] 650nm<?l ^-fH** *fl-?- ^*}7)} #&Z\7] nfl 
-.61] o]Q} ^ ^-Eflofl^ 71-Hhi; f>}i£, ^ ^ ^ ^ n}^ 71^-1- ^ & 

i=h ^ 400nm^f 7}^ ^M|(t) O.&mn-g- ^cje^s. 7fl^(NA)7> 7};§! ^ 

<22> £ 3£r l4€r U ^ 3.71 (spot size)^ ^^-» Jl^l , |E 

7> ^ ^ S7l^ sj-^ol 400nm^l ^-f 7> sj-^H 650nm<?l ^-f J±t} ^7>^-§- 
^ £U, ^ej^r ^ 400nm» 7fl^(NA)7> 7^ ^ ^ 3.7)7} ^7>^g- 

^ 7>s ^ i^t i+bhu ^ji, ^ ii7} *nsia t^Kti it=o 

«}2] 371 tfl igsofl 4€- ^ 37l» ^fl-2}(Beam width tilt /beam width tilt =o)«fl>H M- . 

<23> £ 4 i=. igEofl ^tfl ^£ tfl 71^- ^Sj-l- £^ , ^7} 



<21> 



5. 2^ o}€- yio} *\)7) ^5}» iL<y £^ , ^S7> 7]^ ^ 7]^- «3 
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^ «|tfl £-£(Tmax)^ ^^ 0 1 400nm"?l ^^-7} 4#°1 650nm<2] ^^}?]) 
*r to, 4# 400nm# #4 4£ 4-Hj- sH9(I»7} 7^ ^4=- ^rfl 

^(Tmax)7> ^-^m 3* £ *r 5fl4. ^44, 4# 650nm<?l T^ofl^r ^cfl ^£(Tmax 
)7> 7}^ 43(P W H 4€- #sHl ^ &4. 7>sL ^ €S» 44^ 

^hSr *||3.<3 nfl(tilt=0 °)4 ^tfl ^£(Tmax) ^fl iSi 4€- 3|tfl 

^S(Tmax)« ^^(Tmaxtiit/Tmax ti it=o)^^ 44^ &4. 

<24> «-7H Jl^, f^AS 4-§-4tt #4^4 3l°14 4°l^^Tr 44 # 

4(fcBJW) 4^7> ^^Tfl ^ 4*>4s.s 4 0 l-£-^» ^*»fl ^ 

^M^o)^ t^^H] 7l^ ^il* °fl4&4 ^ ^711 4<H # 4^3- Aj^Bfl 

4 413^ ^ ^ a>n €4. 

<25> 5. 5^ Hi 4€- ^cfl cfl 71^- 4 #44 £ 4<q- 

43r7>*|3. 4*3 ^ 4tfl ^t£(Tmax)^ 4^°1 400nm^l sj-^-o] 650nm^l 

^-f Jitf ^^^>7ll ^i^-g- ^ to, 4# 400nm« #445. 7]^ 4#(T ff ) 

4 3S-S- ^ 44 ^£(Tmax)7> -g-^^Tfl ^ $14. ^4, 4# 650nm^l 

f 

3-<M£r 44 ^r£(T MAX )7> 7l# 4#(T ff )<>fl 4€- £3HI <2 ^ $14. 7>S. 

^ 444^1 to, ^ ^^7> *flJL<|J t4)( t ilt=0 °)4 ^tfl ^:£(Tmax) 

tfl ^E6fl n}^ 2)tfl ^- £ ( Tmax )» ^^(Tmaxtii t /Tmaxtii t= o)«fl A i 44^31 5£4. 
<26> ^4^0.5., igEofl n^ej. ial^ 7 y ^n> o>u|e|. igo) ^ ^7l7> 4*1 

4-3 ^£.(power denstity)7> #^4. SEth 4# 400nm^g- ^ 5)] 

°l-§-*H -n^£ 71 ^-oi ji^-s^ ^- 4^^4H1 7l^-A] p>=L» 
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2^r 71^-ofl ^ji^ 2:^^ 7l^hgr ^*Kf iL# *)l^Kr 3] $1 

<29> # 7 ]ia- ^-aj-g; ^*>7l fl*H, ^tb €S 71^- ^ ^71^- 

°] 7>^t!r % 71-1=- nfl^o] ^ ^ofl $1°]*]: % 7}^ 3#*>^ 

^M3=-g- *H^Rr ^1 ^ ^E^ofl nq-e}- ^flTjll- oj-g-^ 7] 

<30> ^.7)^. Cfs ^^71 fl«H f ^. ^o)] IS <>1 

-g-^H 71^- ^ ^7l^-ol 7 >^tb % 7}^T *M>5H1 ^^-» 71^- ^/Hi^r *fl^*Hr 
°11 % 7}^ lEf ^#*H *H^Kr IM ^#7l ^ 1E=^ 

7m ^7l» ^^^-S, i5\3L ^Cf. 

^ ^ *]-§-] 

<31> o^}, s^-g. ^s>^ ^. ^ofl 7}^ nfl*)]o] #^31}. 
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<32> Bl^ f £ 2<M ^flSMI 5^ ^} ^ 3)3. M}7]7\ S\- 

# 400nm^l "fl-f ^3*1 #^>7l 7]^. ^ofl tfl$ iL^o] f 1^ t ±7) 

<33> £. 3<HH «>5+ £o| ^ 650nm<*IMfe- H«fl 142} *M ^ 

^7>7> ^ 400nm^]^i^ #7>t!r^. #<H , 4^ 650nm^31, ^ 

S 1 0 i Sfl^fe- ^ 37l 7>, spg- 400nm^lJl, 7fl^7> 0.75^1 ^-M^ 117} 
0.3 ^^tf. iifeM, ^ ^ >fl7l7> ^ ^ ^7l7> 

^7}-^H 3^ ^S.(power density)7> #d^}^ Jl^V ^€4. 

<34> £ 4 ^ £ 5 o)1a^ |eo| xcj-s. ^-£0^ #4i7> 34 # 650nmJl^- 400nm^] 

°fli-i^^ ^i7} 400nnH]*i ^ &i=h 

<35> tf-g-, 650nm^ ^ 400nm<>lH 7l^- *}3.eH 2-°^ wl5I*>7l ^ 

H7|. ^o. ^ 650nmS q. s).^- 400nm<Hl^ 7l^- 3^W°fl ttj-s. 7 ]s. 

^ol(L)sq- ^(W)^ ^2)-^ €17} *||S(tilt=0)«J- n fl» 7}§o.S £Al5)o^ 0} 

|S7} 7^ ^ 7]^. nfa. zJ°l(L)^ sj-^-o} 400nm^l $+7} Bf-^-ol GSOnm^ 

^ £U, ^ 400nm# 7^ 4^)(P ff )7> ^ 7]^ 
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E7} *fl(tilt=0 71^- p>3. ^o]( L ) tfl igEofl 7|-s- n>3. ZJ°](L)«- ^ 

fl-5l-(L t iit/L ti i t= o)^ A i 



^ 71^- *}3. ^(W)^r 3\-*<t 400nm<y ^^-7> -4^ 650nm°] 
5^1, ^<1M ^ 400nm» grC^S. 714* 4^(P ff )7|- ^ ^ 7l^=- *>iEL ^(W)^ # 

(tilt=0 71^- v}EL ^(W) t« |M1 ^ 7]^- n>i3. ^(W)# ^^(W tilt /W ti i t= o) 

<38> ttfe}-^ , £ 6 ^ £ 7°fl ^SfS-^-Bl igHofl 4^ 7l^- ti>3.^) &s\- 

71^- n>a. ^o](L) Jit}- 7l^- p>3. #(W)^ #^7> -^-§: ^ SUlL, S^J- 
65011111^ jit). 40Qnm*IM cl #3*1 #4:^ ^ £1^-. 

<39> ofl-I- s-ol, £ 6 ^ £ 7^1 £^1^ s)-^ 400nm°n^i 0.6 °^ ^ 

-f , 7]^- ^ 5mW°lH 71^- sMq 7mW5. 7l^-^-7fl 5)^ 7]-Ij- p>a^ ^l(L)^ 72%°fl 
Ai 88%^ H, 71^- p>3.^ ^(W)^r ^ 55%<>)H 75%S. ^7>^-# <& ^ ^r, 

(writing strategy) 3 %-g-S>JL, 7}^ sHfl ofu|^ 7 }^o\) ^ sHN 

<40> *1^7|-*1 S. 2 vfl^l S. 7^1>H ^^tb ^Mofl n}s. 7l^- s)-^^ 7j^- P>a^l ^ifl 



<37> 



S. 7^r iMoll tt}-S. 71^- p}321 ^ tfl 71-1=- Sf^Sfo^ ^o] £^o.S>H , 
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^ ^ n°Vk-& S. 8°\) 5L 8^ ( a )fe ^ 

<>1 650nm^l ^-f^l^L, JE 8^ (b)^ 4^"°] 400nm°] ^-f^cf. 
<4i> ^.3g f IM^I ^ 1^ tfl*B 3 *r 5Ufe 31, «J 

ofl ^ ^lt(7l^- 4^1, 4i7i 4^ X\Q(7}^ ±>] 

<42> £ 9^ 71^- ^ol tfl 7l^- A] ^>(Tw)^ £1*1 

1M7> ^ ^ 71^- n>a. ^ol(L)^ s^o] 400nm<U ^-r-7> s^o] 650nm<?] ^4" 

Jit} ^3t]-J1, ^-OJtt 4# 400nm» gtf^S. ^ Al*KT W W ^ ^s. 7]^. p>£3. ^ 

°1(L)7> #^^°r ^ 7>S. ^ 1S# M-Hl-tfljl flal, A-flS. |S7} ^5. 

^ «fl<ti lt=0 71^- n>a. ^oKL) tfl il^fl tcj-s. 7l# p>3. ^ol(L)« 

^fl-^-a t iit/Ltiit=o)^ A i sa^-. 

<43> £ 10^: in Uf^- 7]^- P>3.<q Zjo] tfl 7l^- AmCTw)^ J±<?| £^ 

ASAi, 117} ^ ^jl 71^- n>.3. ^(W)^r ^ 400nm£! ^-f 7> s)-^- 650nm^l ^-°-iL 
4 #^U, ^-^tb ^ 400™* gx^S. ^(^H ^ ^ y)^ # 

(W)°l ^ 5M. 7>S ^ lit ^-Bl-iflal &al, ^3. ^ 1^7} *fl5-0j 

"11(tilt=0 71^- u>£3. ^(W) tfl lloil rcj-^. 7]^ v}3. ^.(W)-i- ^T^CWtnt/Wtiu-o 

<44> S. 11^8: 111 71^- AlTVCTw)^ ^tfl v}3.°\ , ^ ^ej 
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& i]]°}^: Q }5L, S. 112i\ ( a )^ 650nm^I 5. 11^ (b)^ J^o] 400nm<?] 

<45> J£ 12^ ^ofl 2}^ J±# ^ ^HH <4€- JL#£S.A-1, S101 # 

TlHH^ S102 ^HH^r *)lS(tilt=0 °) 91^)9 

f>\5L, S103 3:3HHt7 ^H7]- 7fl5.7> o>q^ S101 ^tHH €H^H n} 

2} 71^- ^(Pw), 4:71 ^(Pe), 714=. a^Ow) SJ/SHr dfcTl A]^(Te)^ € 
M7> e^*>£4=- ^t)-. S104 ^TlHH^ S102 #tHH €M7} aflsoHS eflo]^ 

^l^ofl ^S)^ 7}^o\] 3£SLi& 71^] ZLCflS -R-*l*iH 7l^f 

# ^*}7iM- ( S103 *E^HH igE^ofl tcj-e}- 7}^d\) 2}-^ ^/5E^r 7l4=-ofl 

^ ^1^1 S^S)^ 7\£\ ^£4=- 2:^^ Sj-fl Sfliga!). Al# ^ ^ ^ 

« 5)H*1 t^-ol^oH °l7 r ^ ^^tj.. 
<46> £ 13^ ^ofl ^B. iL^l- <a] ^A]^oll trf^- , ^2: 

102^ # t^3.olJL, 104^ (pick-up unitWal, 106£- 

^#7lolJl ( 108^r 3#7H3L, 110-8: 7}^ 2.^7} °]3L, 112~ 

(LD) ^7loltj.. 

<47> £ 13^1 $£<>H, # ^^^(102)» ?1tt ^^^-(104)^ tfl# ^(objective 

lenz: 1), (half mirror: 2), #5HlEi ^(collimator lenz: 3)-§-8: itr^rfe 

(PD), 3H*1 tfoliLS.(LD) f 3E^4|fe HAls|^ #5**1*!: i^R 1 £ £2fl^t *8*r7l ^ 
tV ^^MMi=Kactuator) ifl^ul <&A. 
<48> w>^tb ^ ^1^1 ^^^(104)^1 3H*1 rl-ol^.c( LD ) cflsf 430nm(^^ 
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°1*>^1 a>^-S>jl, t\^ELSi\ ^^7]- 0.3mm ^>1^H^ 7 fl^- 

^7} 0.6 ^l^ 3^ a>-§-^-31 ? v)^3.£\ 7]&Si\ ^^7> 0.3mm tfl-g. 
7fl^7> 0.7 o^oi Al~g-^. 

<49> 7.fl^ ^ ^#7](106)^ # ^#7l(PD)^ ^JlS^-Ei TflAj ^fh^tf. 

igH ^#71(108)^ ^#7l(106)^Bl *J|^3fe 3fl>$ 41:6. ^/SEtt ^ 3# 

71(pd)^ °l-g-*H # ^^3.(102)^1 urn* 61 ^#7i 

(108)^ = ^P&W. 

<50> 7]^ Ji^KllO)^ 3 #71(108)41*1 fi^lM] nJ-B} 71^- ^21 71-3- 

441 (Pw), d^Tl sM«J(Pe), 71^- Al^(Tw) ^/SE^ ^71 Al^-(Te)* &7}X[-$ ^7} *fl 

<51> eflo]^ t}o1.ot=(LD) zp.^. 7 ]( 112 )^. 71-1=- ^7l( 110) S.^- Bl 71-lj- ^i^l 

441(71^ ^HN, 2fl€°ll ^ *0°1 ^m(7l^- ^ ^1^)^ ^ 

S. SH*] tJ-oliLE-ODW * = 7ll «H ^^^(104)* ^-«fl # tq^a.(102)o|l 

71^ 71^-Al, ^El ^fl^^ 7l S. 4^^- 71^- ^# efl Ol 7i 1=M-SLJ= 

(LDH ^l7>f-^.^^l efl °1 *1 ^1.2.^7> o] ^ _£^£>1 ^ % t\^3. 

(102)41 7>Sfl^7ll £1^ 71^ CllolBl7> 71^- p}3S 71^4. 

<52> w>sq- ^ol, itJ-tg *. 3^ ^M^=4) hJ-b* 7l^-oll ^^.tb 43 31^4 71 

^ *l*Mr S^^H €*Hr 371 (^o], S)S1 7l^f ^ Jl47> 5>U, Jl^ 

5E. # tq^^. Al^^ofl ^^-i}. 
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l^tt 1] 

(a) #7] ^ 71-*=- ufl^S] ^S^# *)l^*Kr #31; ^ 

(b) ^"71 fJM^Ml ^ *flXI# ^7l fEf iL<tf*IH 71^ ^ 

2] 

*mwi 5&°h, ^-7} m)$r 7}^] % ^-a- s^^m 3* 

[$^* 3] 

^1^1 $X°]*\, ^7) 3131^7 7l^Ml S^^rfe 3* f^i 

3. *m ^ . 
4] 

5] 

% 71^- i«sl ^2=-!- ^sRr IS ^#71; ^ 
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i» ^17>§>^ 71^- ^7l» i^*Rr Jitf #*|. 

[^t^ 6] 

*I]51HI #7l aflTflfe 71^1 ^j^T- ^- ^ efltg-g; 2^€Hf 3# 

s-^^-S. S}^- 

^15^] $1°] *\, ^7} *fl?flfe. 7}^o\) 3gSL& X\D-& 3.^}^ 

3. ^ . 
8] 

Sfe €S ^ ^1 . 
[3^8" 9] 

*H51M1 Sa.<H-H , ^"71 %QS>\ sf-^-o} tflef ^ 430nm ^ 
. 

[^T 1 * 10] 

*H9"SN fl^W, # 71^- pfl^I^l 71* ^]7> 0.3mm tfl# iffls<q 

7fl^7> 0.6 IS Ji^ 

111 

^9^ $a°H, #71 # vfl*||£] 7l^r ^M|7> 0.3mm °l*Hul f tfl-g- 

n^7} 0.7 ol^vol ^ ^log. ^ Tge ^ 
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[5. 2] 

Peakintensity(%) 



886883888 
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IS. 5] 
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15L 7] 
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[5. 8] 

(a) 



Pw 
(mW) 


Tilt 
(deg) 


Tmax 
(C) 


L 

(nm) 


W 
(nm) 


10 


0 


754.6 


755.5 


345.2 


0.5 


720.0 


682.9 


298.7 


1.0 


630.7 


248.6 


96.3 


12 


0 


901.9 


926.6 


484.1 


0.5 


860.7 


887.5 


450.0 


1.0 


753.9 


747.3 


340.5 


14 


0 


1048.9 


1026.5 


577.9 


0.5 


1000.7 


997.7 


548.7 


1.0 


876.6 


907.1 


459.8 



(b) 



Pw 
(mW) 


Tilt 
(deg) 


Tmax 
(C) 


L 

(nm) 


W 
(nm) 


5 


0 


834.0 


518.1 


277.9 


0.3 


778.1 


493.8 


240.9 


0.6 


648.7 


381.0 


156.6 


6 


0 


987.1 


575.8 


325.6 


0.3 


919.2 


551.3 


310.6 


0.6 


755.3 


479.9 


238.1 


7 


0 


1 141.9 


615.0 


368.6 


0.3 


1062.2 


590.7 


356.0 


0.6 


867.9 


537.3 


282.2 
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[51 111 

(a) 



Pw 
(mW) 


Tilt 
(deg) 


Tmax 
(C) 


L 

(nm) 


W 
(nm) 


4Tw 


o 


895.8 


853.8 


477.1 


0.5 


853.3 


814.5 


441.6 


1.0 


747.6 


673.2 


330.6 


4.5Tw 


0 


901.9 


926.6 


484.1 


0.5 


860.7 


887.5 


450.0 


1.0 


753.9 


747.3 


340.5 


5Tw 


0 


908.7 


998.2 


490.3 


0.5 


866.2 


959.1 


456.8 


1.0 


759.5 


820.1 


347.3 


(b) 


Pw 
(mW) 


Tilt 
(deg) 


Tmax 
(C) 


L 

(nm) 


W 
(nm) 


4Tw 


0 


980.6 


538.2 


323.8 


0.3 


912.0 


512.0 


303.4 


0.6 


748.9 


441.0 


229.5 


4.5Tw 


0 


987.1 


575.8 


325.6 


0.3 


919.2 


551.3 


310.6 


0.6 


755.3 


479.9 


238.1 


5Tw 


0 


993.3 


612.3 


329.0 


0.3 


925.2 


592.7 


315.2 


0.6 


760.1 


516.3 


241.2 
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[51 12] 









as 




S101 



OH-I2 



S103 





oil 


?l^n^j(p w ), :£7m*i(pe), 
7|^A|2f(Tw), ±:7MIS>(Te)S 




I 








S104 
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[5. 13] 



PD 



102 



104 



5Z" 



LD— 



106 



.1. 



M-g ±12. 



1 12 

/ 



LD =*&?\ 



108 
U— 



110 
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